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WR LQWHUGHSHQGHQFLHVEHWZHHQ WKH VHFWRUVRI WKHHQHUJ\ V\VWHP7KDW LVKLJKO\ UHOHYDQW LQVRIDU DV LQ DQ
HQHUJ\ V\VWHP EHVLGH DIIRUGDELOLW\ HFRQRP\ DQG VHFXULW\ RI VXSSO\ DUH DV LPSRUWDQW DV FOLPDWH
SURWHFWLRQHFRORJ\LQWKHORQJUXQ7KHUHIRUHZHDSSO\DIXOO*HUPDQHQHUJ\V\VWHPPRGHOGHVFULEHGLQ
VHFWLRQ  WR DQDO\]H WKRVH LPSDFWV RI D FRDO SKDVHRXW 6HFWLRQ WKUHH DGGUHVVHV WKH FRDO SKDVHRXW
VWUDWHJLHVZH WDNH LQWRDFFRXQWDQG WKHXQGHUO\LQJDVVXPSWLRQV6XEVHTXHQWO\ZHGLVFXVV WKH UHVXOWVRI





PRGHOV>@,WPDSV WKHHQHUJ\V\VWHPDVDFKDLQRI WUDQVIRUPDWLRQVUHJDUGLQJ WHFKQLFDOHFRQRPLFDQG
HFRORJLFDO SDUDPHWHUV WR VDWLVI\ GHPDQGV IRU HQHUJ\ VHUYLFHV 7KLV HQHUJ\ FKDLQ VKRZV D GHWDLOHG
UHSUHVHQWDWLRQVRIWKHWHFKQRORJLFDORSWLRQVDQGUDQJHVIURPWKHSULPDU\HQHUJ\VXSSO\WRHQHUJ\VHUYLFHV
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LQWHUYDOV ZKLFK DUH RSWLPL]HG VHTXHQWLDOO\ 7KLV PHDQV WKDW WKLV P\RSLF RSWLPL]DWLRQ FRQVLGHUV WKH
SURYLGHG UHVXOWV RI WKH SUHYLRXV SHULRGV LH FDSDFLW\ H[SDQVLRQV EXW GRHV QRW WDNH LQWR DFFRXQW IXOO










DFFRUGLQJ WR >@EHFDXVH WKLV VWUDWHJ\KDVEHHQXVHGE\ VRPHSROLWLFDOGHFLVLRQPDNHUV DUJXLQJ IRU D
SKDVHRXWDKHDGRIVFKHGXOH>@7KHGHFRPPLVVLRQLQJVWUDWHJ\LQ>@LVEDVHGRQDOORFDWLRQVUXOHVIRU
UHVLGXDO DPRXQWV RI HOHFWULFLW\ IURP FRDO ILUHG SRZHU SODQWV 7KLV VWUDWHJ\ WDNHV LQWR DFFRXQW WKH
HIILFLHQF\DQGWKHOHYHORIKHDWH[WUDFWLRQIRUHDFKSRZHUSODQW,Q&287OLJQLWHSRZHUSODQWVSKDVHRXW
WLOODQGKDUGFRDOSRZHUSODQWV WLOO7KH WKLUGVFHQDULR &$3 LVEDVHGRQ WKHDFKLHYHG&2








































LV WKH GHYHORSPHQW RI WKH RYHUDOO SRSXODWLRQ ZKLFK LV WDNHQ IURP >@ DQG GHFUHDVHV IURP QHDUO\ 
PLOOLRQ WRGD\ WRQHDUO\PLOOLRQ LQ ,Q DGGLWLRQ WR WKLV D\HDUO\JURZWKRI WKH*HUPDQ*'3RI
DSSUR[ LV DVVXPHGZKLFKGLVWULEXWHVKHWHURJHQHRXVO\ DFURVV WKHGLIIHUHQW LQGXVWU\EUDQFKHV DQG LV
GHULYHGIURPDPDFURHFRQRPLFLQSXWRXWSXWPRGHO,QWKHWUDQVSRUWVHFWRUDQLQFUHDVHLQIUHLJKWWUDQVSRUW
RI URXJKO\  XQWLO  FRPSDUHG WR  LV DVVXPHG ZKLOH WKH GHPDQG IRU SDVVHQJHU WUDQVSRUW
UHPDLQVQHDUO\WKHVDPH7KHUHDOHQHUJ\FDUULHUSULFHVIRUFUXGHRLOKDUGFRDODQGQDWXUDOJDVDUHGHULYHG
IURP >@ E\ DSSO\LQJ WKH JURZWK UDWH RI WKH ³FXUUHQW SROLFLHV´ ,($ VFHQDULR WR WKH FXUUHQW SULFHV











OLJQLWHSRZHUSODQWV LQ ODWHU SHULRGV7KHVH GLIIHUHQFHVEHWZHHQ DQG VXPXS WR 7:K
&287DQG7:K &$3 OHVV HOHFWULFLW\SURGXFWLRQ LQ FRDOSRZHUSODQWV FRPSDUHG WR WKH%$8
VFHQDULR,QWKH%$8DQG&$3VFHQDULROLJQLWHSRZHUSODQWVSKDVHRXWLQDQGZKLOHKDUGFRDO
SRZHU SODQWV VKRZ D VXEVWDQWLDO GHFOLQH DOWKRXJK QR ILQDO SKDVHRXW +RZHYHU WKHVH UHVXOWV FDQ¶W EH


































7KHUHIRUH ZH DQDO\]H WKH VHFWRUDO GLIIHUHQFHV LQ &2 HPLVVLRQV FI )LJ  7KH WRWDO DFKLHYHG &2
UHGXFWLRQDUHDSSUR[ %$8DQG&287&$3 LQDVZHOODV %$8DQG
&287&$3 LQ  FRPSDUHG WR 7KRXJK WKH FRDO SKDVHRXW LQ&287 DQG WKH DOWHUQDWLYH LQ









































































































7KH FXPXODWLYH DGGLWLRQDO FRVWV FRPSDUHG WR WKH %$8 VFHQDULR VXP XS WR URXJKO\  ELOOLRQ ¼









7KH PRGHOEDVHG DQDO\VLV VKRZV WKDW DQ HDUO\ FRDO SKDVHRXW LQ DFFRUGDQFH ZLWK >@ FDQ IXUWKHU




DFKLHYH D IXUWKHU &2 UHGXFWLRQ LQ *HUPDQ\ 7KLV DOVR VKRZV WKH LPSRUWDQFH WR DQDO\]H WKH HQHUJ\
V\VWHPDVDZKROH
,QDOO WKUHHVFHQDULRVDGHFOLQH LQHOHFWULFLW\SURGXFWLRQ LQKDUGFRDODQG OLJQLWHSRZHUSODQWVFDQEH
REVHUYHG XQWLO  :KLOH OLJQLWH SRZHU SODQWV HYHQ SKDVH RXW LQ WKH %$8 DQG &$3 VFHQDULR
%$8 &$3 KDUG FRDO SRZHU SODQWV DUH RSHUDWHG XQWLO  $JDLQVW WKLV EDFNJURXQG DOO
WKUHHVFHQDULRVFDQEHFODVVLILHGDVSDUWO\FRDOSKDVHRXWVFHQDULRVDQG&287UHSUHVHQWVDPRYHGXS
FRDO SKDVHRXW+RZHYHU LQ DOO VFHQDULRV WKH&2 UHGXFWLRQ GRHVQ¶W VXIILFH IRU WKH QDWLRQDO UHGXFWLRQ
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UHJLRQDO ODERUPDUNHWV QHDU WKH OLJQLWHPLQLQJ VLWHV RU WKH VKDUH RI LQFRPH VSHQW RQ HOHFWULFLW\ 7KRVH
LPSDFWVDQGEDUULHUVVKRXOGDOVREHWDNHQLQWRDFFRXQWE\SROLF\PDNHUV7KHVHDVSHFWVH[HPSOLI\ZKLFK
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PHFKDQLFDOHQJLQHHULQJDWWKH5:7+$DFKHQ8QLYHUVLW\+HUPDLQILHOGRIUHVHDUFKLV
HQHUJ\V\VWHPDQDO\VLV
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